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.  +  +# ' +-  
+  ( #  .#  % %. 
  ([6]). .  + (+'  
-'# ' –  +'% . +  
+ # '  '(%. #  / 
+   Fluent (ANSYS – Fluid Dynamic), 
 +    .% (. 
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3  '+  '. + ('  
'+ +# '+   , / 
 ,   +'  ( `` ji uuρ ). 
 
 (   (   .# (  
 (' -# '  '(%,  . 
+/   * * ( ',(  .#, 
  -  + ( +' ,( ( (+   
.+  .  
 
 + +'   (+  q-  ,(  
  ( q, +    +/ : 
 
q = 0   (  ( ( q-  
,() 
q = 1   (   (q-  
,() 
0 < q < 1    ( + ( / 
(* ,( 
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ρα  (9) 
  (– mpq) –  +  + ( ,( p  ,( q,  
mqp –  +  + ( ,( q   ,( p. 
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+%  '(%  '  
  " -2  /  
QUICK  ,  +  . 
    (  .# -'. 
 
.+ +  + ++   1.800.000 
%+%  ,  -2   ( 
'  ('  #,    ( .'+  
/. 9. "# .  #  
+ ('      .+ . 4 
*'# (+%  '(%  '  
  "   * -2   
   .+  (QUICK).  ('  
/'  (  ' '  +   '  
'(%,    ('  (  + 
+ /#. +  %'+  /' (+       
0,001 mm. 
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!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"'+ 
 
& + '  ( *# (   
%  ,(.  .  (    
 + .    .#:  .# (  # 
(, %  .# ( (-#   .# + 
(-#  ,  (  + +    
45°  + ('0-2 D/R = 1/3.  . 
 (  + +  ( +'  .#  
-   + '  ,(. . 
 
 3.# (  # ( 
 
  '  14,04 l/s,   ' ('  
' 7,5 cm.  ,(.   (" 
 + ' + + '  27°  .  
'  (+ 13,7 cm (' + ),  + 
'  ('+ + ) + '  31°  
(+ 3,9 cm.  + ('+ + ) 
+ '  22 cm ('   '  
(+  11,2 cm. 
 
& + ' + ( , , + 
%. ,  (   ,. + ' 
(   . +/. 
 
 (   + .   /' 
 ( .+  '(%,  ' .+  '. 
	+   + + '0 -' 
(. % / /.  (  +  
# '- ' ' ( 
'(% (.+    + ' .-2  -'), 
.    -   # (  
.  
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'2# .-2 '(%  
-', +  +  +  +  
('. & + +'   ' 
/ / '(%  -' 50% (-  
' #  ,(. ), ' 
+ + + '   30°  (+13,3 cm, 
-  + '  +" + (   ,(. 
. 
 
., '   .  + 
+ '   32°  (+ 3,5 cm, . + 
 '*  +# ,(.  . 
. 
 
   + .'  (' '.# 
'(%     '+ +   ( (' 
 ',  + '0  +.  
.  +  + + '  
 29 cm ('   '  (+ 10,2 
cm ( / / '(%  -'  50%. 
 
 !  .# ( (-# 
  
!  .# ( (-# + + '  
   22,4 l/s   ('  '  
9,1 cm,   (   +. * *# 
(  .  ,(.   (  ( 
 .   '  22,5°  .  
',  ( (     +  0 
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( +   # (  %.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-'  70%  ..  + +'  
 ' / / '(%  -' 
50%, +   # ( +  ('  
(  .    29°. 3     
 # ( (  (. '.# 
'(%   ,    - /(   
(/ )   .-2 '(%  -' 
 '  + .
 
   + .'  ( (   
' " '   + + +    
+  ('+) +   # (' 
. +  + '0 (' + + 
.'   , +   -  +  ,(. 
 + ' '2 '.# '(%   
.. 
 
.+      ( (  
   "   40cm ('  ', 
-  +  +" + #  . 
 
 3.# + (-#   
 
3.# + (-#    +     
'  30,43 l/s  ('   10,5 cm.  
%.   (  (  . 
  /'  15°      , (    
 "  75 cm ('  '.  
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' 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. +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 # ( 
 .  + + ' -  
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,    ( +' 
/ / '(%  -'  50%, ( 
 .   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  21°  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'. 
 
.+  "   ( (  







.'    .#,  ' " 
. +, + '  %(  
'.   
1) (' + (0./   / ('0+  
', +   '  (% 
+'  +  %  .#  
(-#  . 
2)  +' (   + '#  ,(. 
 * + + ('++  ( 
/ / +  %  .#  
(-#. 
3) + (( (   ,   
+' .  + '% 
+.',  (' ' / / 
%  .#. 
4) *# (   ,(.  . 




	'   "  +  + + ' 
+'       ' 
  3 37009 „#  # 
,(.%, %+%, -%  







[1] Falvey, H., (1980), Air Water Flow in Hydraulic 
Structures, Engineering Monograph, No. 41, pp 
37–54. 
[2] '2, ., , ., ('2, ., 
''2, $., (2012), 		 
	  	 	 
	
, ' . 258-260, + . 
141-155. 
[3] Gisonni, C., Hager, W., H., (2000), Bend Flow in 
Bottom Outlets,   +   . 
[4] Giudice, G., Gisonni, C., Hager, W.H., (2000), 
Supercritical Flow in Bend Manhole, Journal of 
Irrigation and Drainage Engineering, Vol. 48. 
[5] Kolarevi: M, Savi: Lj, Kapor R, Mladenovi: N., 
(2013), Supercritical Flow in Circular Closed-
conduit Bends, Proceedings of the 4th International 
 '2  +/  $  .#  ' ' " . + 
VODOPRIVREDA   0350-0519,  45 (2013)   261-263   p. 123-137 137 
Congress of Serbian Society of Mechanics, 
Vrnjaka Banja, pp. 267–272. 
[6] ANSYS Academic Research, Release 14.0, Help 
System, ANSYS Fluent Theory Guide, ANSYS, 
Inc. 
[7] 4'2, $., 9''2, ., , ., 
'2, ., 7*'2, ., (2010), 
	
      ! 


















Complex flow pattern occurring in a circular conduit 
bend with supercritical flow is analyzed. The research 
was done by a scale (physical hydraulic) model, and a 
numerical model developed in ANSYS (Fluent) 
surrounding. The results obtained by physical (scale) 
and numerical models are presented, with comments 
and recommendations for their application. Simple 
empirical relationships were developed, describing the 
effects of the bend curvature, bend deflection angle and 
approaching flow conditions (depth and Froude number 
upstream from the bend) on the considered flow.  
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